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Abstract: - This paper presents a comparative study on the operating efficiency of companies from various 
industries.  A total of 189 top performance companies from seven industries listed in Kuala Lumpur Composite 
Index were used in the efficiency strength and return to scale analyses. The input oriented Data Envelopment 
Analysis models were employed in the analyses. Data were obtained from the annual financial statement for the 
year 2012. On average, the operational efficiency level of the companies  were  only three quarters and over 
half of the total number of companies were operating below average efficiency level. Only a small number of 
companies will remain efficient in their operations while the rest will have difficulty in making themselves 
efficient in short term. About half of the total number of companies was operating with minimum cost to 
achieve maximum output.  
  
Key-words: - Performance management, Operating efficiency, Data envelopment analysis, Efficiency strength, 
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1 Introduction 
The competitiveness of a country can be measured 
from improvement of productivity and efficiency of 
its enterprises. Therefore evaluation and 
measurement of companies efficiency performances 
is important not only for managers but for investors 
as well as the government to ensure resources are 
fully utilized and to determine best practices as a 
way to improve performance and productivity. The 
current level global economic and competition 
pressures had forced manufacturing organizations to 
reengineering improvement of their efficiency 
performances with the aim to maintain their 
competitive advantage over their rivals and to meet 
future world challenges.  
Performance measurement is important for 
organizations to make good decisions.  Performance 
measurement systems enable decision makers to 
diagnose weak performance, identify and address 
root causes, and track improvement. Efficiency 
measurement is one of the main components in 
measuring organizational performance. The theory 
of efficiency is related to the association between 
resources used and results achieved. The 
optimization of resources can amplify the efficiency 
and competitiveness of the organization. Output is 
produced through the utilization of input by decision 
making unit (DMU). Models for measuring the 
efficiency of DMU within specific industry and 
public listed companies have been proposed by [17] 
[8] [16] [9] [24] [11] [10] [25] [14] [23]. A study 
conducted by Ku-Mahamud et al. [12] has employed 
DEA to measure business efficiency for product 
within an organization or company.  
Parametric and non-parametric approaches are 
among those that can be used to measure 
performance. Parametric approaches specify 
functional form and take residual term into account 
in the analysis. Non-parametric approaches are less 
structured in terms of the specification of the best 
practice frontier and assume no random error.  
Moreover, non-parametric methods are not 
concerned with the relationship between the sets of 
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data. Generally, these methods do not require 
assumptions about the data, and can be used with a 
broader range of data. Parametric approaches have 
been used in many studies. For example, they have 
been used to determine the efficiency of European 
banks, Washington State hospitals, Taiwanese 
international tourist hotels and to identify efficiency 
in productivity changes of Bangladeshi crop 
agriculture [21] [13] [6] [7]. Non-parametric 
approaches have been used to measure the 
efficiency of Malaysian commercial banks, state 
road transport undertakings, U.S. business schools 
and top listed Egyptian companies [23] [4] [22] [17] 
and to improve the design of commercial websites 
[3].  
This study focuses on evaluating operating 
efficiency specifically efficiency strength and scale 
returns among top performing companies from 
seven different industries. The methodology of the 
study is described in Section 2 while Section 3 
presents the overall efficiency analysis of the 
companies. Results of the analyses on efficiency 
strength and return to scale are presented in Section 





Data envelopment analysis (DEA) which is a multi-
variable model for measuring the relative efficiency 
of a homogeneous set of DMUs has been used in 
this study to measure the operating performance of 
companies from various industries. In DEA, the 
efficiency score for each DMU is equal to the ratio 
of the weighted sum  of multiple outputs to the 
weighted sum of inputs,  and  is optimized as many 
times as the total number  of DMUs. The general 
efficiency measure is given by a simple and easy 
way to measure efficiency of a DMU which have 
one input and one output as follows:  
input
outputEfficiency =  
The efficiency increases as the output value 
becomes larger and the input becomes smaller. 
However, in reality, an organization usually 
operates with multiple inputs to produce multiple 
outputs. This becomes the drawback of an efficiency 
measure which cannot utilize the situation where 
there is more than one input or more than one 
output. Various formulations have been proposed 
such as the ratio, additive, multiplicative, Charnes, 
Cooper and Rhodes (CCR) [5] and Banker, Charnes 
and Cooper (BCC) [2] models. This study has used 
the input oriented CCR and BCC models where the 
efficiency of each company has to be optimized 
individually.   Input oriented approach emphasizes 
on how to use input resources to achieve a given 
level of output. The CCR model assumes a constant 
return to scale (CRS) for inputs and outputs whereas 
the BCC model takes into consideration of variable 
returns to scale (VRS). Both CCR and BCC models 
will help to identify the total efficiency, pure 
technical efficiency and return to scale. 
A total of 588 companies from seven different 
industries listed in Kuala Lumpur Composite Index 
Malaysia have been used as the population in this 
study. Only 189 companies (32.1%) considered as 
top performers were chosen to be included in the 
sample.  Top performing companies are those 
making profit within the last 3 years and in tier 1 
category. Financial data were obtained from the 
annual report of 2010. Table 1 shows the 
distribution of the companies. It can be seen that 
many top performers are in the consumer and 
industrial products category.   
 
Table1. Samples distribution 
 
The first step in conducting a DEA is the 
determination of inputs and outputs to be chosen 
according to the types of efficiency analysis being 
evaluated and to obtain a good efficiency 
performance model Sherman and Rupert [20]. There 
is no diagnostic checks for model specification in 
DEA but the number of DMUs should be more than 
or equal to three times the sum of inputs and outputs 
as suggested by Raab and Lichty [19].  
The inputs were plant & property (P&P), current 
asset (CA), cost of goods sold (COGS), selling & 
administration costs (SELADM), depreciation 
(TDEPR) and staff salaries (SALARIES). The 
outputs chosen were company sales (SALES) and 
net profit (NETINCOME). Table 2 shows the 
descriptive analysis of the financial variables used 












product 93 40 43 21.2 
Industrial 
product 174 40 23 21.2 
Trading & 
services 143 34 23.8 18 
Construction 34 20 58.8 10.6 
Property 82 23 28 12.2 
Plantation 9 23 57.5 12.2 
Technology 22 9 40.9 4.3 
Total 588 189 32.1 100 
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(SD), maximum and minimum values. The values 
are in Malaysian Ringgit (MYR). 
In order to apply the DEA model in efficiency 
analysis more specifically and accurately, it is 
required to conduct a correlative analysis on the 
indicators using the correlation test to see whether 
inputs and outputs have “isotonicity” relationship 
[1]. From Table 3, it can be seen that relationships 
between inputs and outputs variables are all positive 
and show a fairly high correlation. Therefore the 
inclusion of the inputs and outputs was justified. 
 














Property & plant (PP) 229,387,007 58,031,800 3,133 1,213,688 5,091,960 1,213,688 
Current asset (CA) 180,685,244 17,449,063 13,051 956,007 2,220,236 956,007 
Cost of goods sold 
(COGS) 200,041,347 18,380,978 5,354 1,058,420 2,410,135 1,058,420 
Seladm 29,789,989 5,367,800 658 157,620 464,678 157,619 
Total depreciation 15,349,274 3,950,200 203 81,213 334,098 81,213 
Salaries 20,446,659 2,936,100 2,198 10,818 266,357 108,183 
Sales/revenue 28,9097,163 30,320,100 9,662 1,529,614 3,478,067 1,529,614 
Net income 28,146,276 3,201,900 237 148,922 367,627 148,922 
 
Table 3. Correlation relationship between inputs and outputs 
P&P CA COGS SELADM TDEPR SALARIES TOTAL SALES NET INCOME
P&P 1 .624** .596** .592** .801** .650** .634** .600**
CA .624** 1 .826** .697** .657** .715** .856** .689**
COGS .596** .826** 1 .771** .733** .805** .979** .615**
SELADM .592** .697** .771** 1 .721** .824** .826** .623**
TDEPR .801** .657** .733** .721** 1 .835** .777** .626**
SALARIES .650** .715** .805** .824** .835** 1 .849** .629**
TOTAL SALES .634** .856** .979** .826** .777** .849** 1 .700**
NET INCOME .600** .689** .615** .623** .626** .629** .700** 1  
 
 
3 Overall Efficiency Analysis 
Table 4 displays the average total efficiency (TE) 
using CCR model and average pure technical 
efficiency (PTE) using BCC model for 189 
companies. The average score for TE is 78.4% and 
the number of efficient company was only 27 
companies or 14.3% while 162 companies are 
inefficient. In all, 107 or 56.6% companies have 
been operating below average efficiency score. 
Thus, a large number of companies are relatively 
inefficient in their operations. Under the BCC 
formulation, the average PTE is 83.4% and 96 
companies are operating below average. These 
companies need to further improve in managing 












No. of DMUs 189 189 
Standard deviation 0.133 0.125 
Maximum 1 1 
Minimum 0.456 0.465 
Average scores 0.784 0.834 
No. of efficient 
company 27 (14.3%) 38 (20%) 
No. of inefficient 
company 162 (85.7%) 151(80%) 
No. of efficient above 
average 82 (43.4%) 93 (49.2%) 
No. of efficient below 
average 107 (56.6%) 96 (50.8%) 
 
Table 5 depicts the comparison between 
industries based on BCC model. There is very little 
difference between the average PTE scores for all 
industries with a minimum of 80%  and a maximum 
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of 88%. Construction industry has the highest 
number of efficient frontier companies (7 out of 20) 
followed by the plantation industry. The industrial 
product industry has the most frontier inefficient 
companies followed by the consumer product 
industry.  
 
Table 5. Pure technical efficiency comparison 
DEA-BCC Model 









Consumer Product 40 4 (10%) 36 (90%) 0.83 0.10 
Industrial Product 40 3 (7.5%) 37 (92.5%) 0.80 0.11 
Trading & Services 34 10 (29.4%) 24 (70.6%) 0.85 0.14 
Construction 20 7 (35%) 13 (65%) 0.85 0.12 
Property 23 6 (18.8%) 17 (81.2%) 0.82 0.17 
Plantation 23 8 (34.7%) 15 (65.3%) 0.88 0.12 
Technology 9 1 (11%) 8 (89%) 0.83 0.12 
 
 
4 Efficiency Strength and Return to 
Scale Analyses 
The efficiency strength can be determined by the 
efficiency score and the frequency of been referred. 
For effective company, the efficiency score is big 
and frequency of been referred is high. Any DMUs 
can be considered as “Niche Players” if the 
efficiency score is 1 but has not been referred. 
Norman and Stoker [18] have classified the 
efficiency strength into four levels as follows: 
1) The robust efficient units (TREU): A DMU 
which has been referred for more than three 
times and will likely to remain efficient 
unless there are major shifts in its fortune. 
2) The marginal efficient units (TMEU): A 
DMU that has been referred less than two 
times which indicates the efficiency value 
will change if some inputs and outputs are not 
changed in the operation. 
3) The marginal inefficient units (TMIU): A 
DMU efficiency score between 0.9 and 1 
indicates that the DMU will reach the relative 
efficiency of 1 only if inputs or outputs are 
improved. 
4) The distinct inefficient units (TDIU): A DMU 
efficiency score lower than 0.9 indicates the 
DMU performance is not good and will have 
difficulty to be efficient in a short term. 
As displayed in Table 6, the plantation industry 
tends to achieve higher efficiency of which 30.4% 
of their companies belong to the robustly efficient 
unit. This is followed by the trading and services 
industry (17.6%) while the least efficient industry is 
the consumer product (5%). In the category of 
distinctly inefficient unit, industrial and consumer 
products industries are on top of the list with scores 
of 85% and 75% respectively.  
The BCC model VRS efficiency score is used to 
measure pure technical efficiency. The ratio of CRS 
and VRS efficiencies reflects the scale efficiency.  
Banker et al. [2] classified DMUs into three 
categories i.e. increasing return to scale (IRTS), 
constant return to scale (CRTS) and decreasing 
return to scale (DRTS). In the IRTS category, an 
increase in input will result in bigger proportionate 
increase in outputs while in the DRTS category, an 
increase in inputs will result in lesser output 
increases. CRTS category exhibited an equal 
increase in input and output. As shown in Table 7, 
90 (or 50%) companies fall under IRTS and highest 
contribution is from the technology and construction 
industries. A total of 55 companies are classified 
under CRTS where the majority of them are in the 
plantation industry. Companies from the trading and 
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Construction Property Plantation Tech Total 
TREU 2 (5%) 3 (7.5%) 6 (17.6%) 2 (10%) 2 (8.7%) 7 (30.4%) 
1 
(11.2%) 23 
TMEU 2 (5%) 
0 
(0%) 4 (11.8%) 5 (25%) 4 (17.4%) 1 (4.2%) 0 16 
TMIU 6 (15%) 5 (12.5%) 4 (11.8%) 0 4 (17.4%) 4 (17.4%) 
2 
(22.2%) 25 
TDIU 30 (75%) 32 (80%) 20 (58.6%) 13 (65%) 
13 
(56.5%) 11 (47.8%) 
6 
(66.6%) 125 
Total 40 (100%) 40 (100%) 
34 
(100%) 20 (100%) 
23 







































































This study has utilized input oriented DEA 
methodology to evaluate the operational 
performance of companies across different industry. 
Results indicated that on average, the companies 
achieved the three quarter efficiency level. 
Moreover, more than half of the companies were 
operating below average efficiency level. Only a 
small number of companies were robust efficient 
while the rest will have difficulty in making 
themselves efficient in short term. About half of the 
total number of companies was operating without 
wastage. Future work could focus on how external 
environment such as economic growth, government 
fiscal policy and consumer behaviour will influence 
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